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^-t^oj ^ j7 7g =-H aL^sMM A>-g-s)^- CAS(Column Address 

Strobe) *IM€*1 (Latency) 3H1 4^ 3^tr #3 £^M« ^*Kr ^H^ll- 3-§-^ 

^ *1<3 ^-H ZL ^o] olcf. 

*±s. ^ zm ^iit °vJ^^, ^i-T-°fl^ cas ^ijl!- °j ^ , ^ #§3 

^7l CAS ^IJ^l €^ ^-i: 11 SL ^ n 7l§ ^ 

^*Rr ^^-S. £-^*Hr 7>^ #^ ^71; tiljji7l; ^1^71 ; a] 

HE efl^l^; 4^ 7 fl^ s}-o); ^eflo] £t|« ; ^ 4^7fl£| DLL S. 

£ 10 

#3 ^r, DLL, DDR, ^B], 
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1020020074229 #^ 2003/5/15 

al3 -tFH. s]5.{DELAY LOCKED LOOP CIRCUIT} 



£ l£- ^2fl^ DLL 5)St M-^^fl 

£ 2^r ^Efl^l DLL vfl<Hl *M V € #3 ^71^ -f^^ 

E. 3£ DLL S]S tfl<H) ^71^ q-Bf-a Bfoj^l 

2. 4^ ^Efl^l DLL s]^ i-lH &^7}2] cfs. ji^sj. q-Bf^fl 

S. 5^r 1/8 M ^7lS M-H^-ufl 5|SE, 

5. 7^ ^efl^ 2/8 #3 S^M* 3?3.3E, 

JE 8-^ ^efl^l 2/8 "M ^71^1 M-e}-\W bH p JE, 

5. 9fe ^ ^*HH ^ JL^ ^5. s\3L% q-E}^ M-H, 

£. 10£- §^ <a *J*HH *1<S jl^ ^-5. t)H 7>^ #^ 

£ 11^- ^ = 33.21 -g-^ ^Bf^fl Ej-o]a o l £> 
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#^ ^*}: 2003/5/15 



910 : ^ 920 : 7>^ $-^7) 

930 : tilJH7] 940 : *\}°]7) 

950 : A l2E.2= efl^l^E^ 961-963 : 

970 : 2-1^- 981, 982 : DLL = eM«1 

s><^ sl-^-oflA^ s-o^i- 5flc>l^Al(CAS Latency) iHl ^-*J-*Kr W:^ 

^7l» AV-g-f-o^M] t ^q-^ ^7lS ^ 

#^ol vfl^-oflAi A>-g-^ nfl Al^V *l«3(time delay H ^71^-ofl, X\# *fl 

x}7\ xl<£ ji^g ^.(Delay Locked Loop) 
<i9> £ 1-^ #Efl^ DLL M-e]-^ oje^ ^eflcq DLL s>l^l 

*1 -^(CLK) ^ #s} ^JlCCLK/)* °J ^ JI , ifl^MH a>^>^ 
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1020020074229 ^ 2003/5/15 

4^r7fl^ z]M ^lS(Fall_clk * Rise.clk)^. aHM^^r #^ uWllO); #^ 
(HO)S^-Ei eflf ^lJKRise_clk)« ^ ^ ajg #^n>cf ^«J^ ^ 3,0. 

£tt AjjL(delay_in) ^ =L aJr^SKref "<H-2-S g-^}^ #3 £ 

^71(120); ^7l(i20)^Ei <2]Jf #^o]] sfl^Hr «>^^( re f)4 ^]<a^ aij: 
(feed back)*, «]-*IlKref)^ (rising edge) ^ *1<3£ ^ls(feed back)^ # 

°fl*l^ flW 'O'ol ^ nfl ^1 HlS*rfe «1j271(130); fltf HlJE7l(130)S^- 

Ei wis ^1Jl(Pc<0:3>)1- <a^^> AlHH *IH *]5l(SR, SL)« a] ire 

*1H71(140); ^1^71(140)^ *H ajj:( SR> SL) oji ^ SR o^*} 

o.^ efl^l^Ei a]Jt o^}- 3_^o_3_ o]^Al7lJl, SL 0^y>o_^ ^ 

- E i ^ £^JLS ol^Al^l^ a o >Aio S ^eilo] o^-g. ^E«^ A ] HE 

5)1*1^(150); *1 El (jitter)* #<>l7l g-^ ^eflo] ^ ^.3] 

tM33 ^ €3H1-* S^r^, efl^EK 150)^1 a]hH *)H *J3L(SR, SD1- 

o^^o>o> ^ 7 fls] Aljr (Fall _ clk Ri se _clk)l- ^ *1<£a|^ ^7fls] *l<g # 

s} 4JJL(ifclk, irclk)» ^7l(120)S.^-Ei ^gi ^ #30.5. ^1-<H 

^1 ^l^(delay_ inHl ^fl 2]^^ a] jL(Feedback_dlyl)# 4^7^ ^ 

2^1(161, 162, 163); i*]-»MM ^0]JQ- ^.^54 Aj^j iflWLoflA^ Af-g-^i- §^o| A ] 

J±#SH *l<a<g A]jr( feed back)!- ^$}o] S.t^-(170); ^ 4^7fl£| 

*1<2 M ^IJLUfclk, irclk)» ^ ^^><=>> tfl^- ^^Hr 4^7fl£] DLL ^Er°l^ 

(181, 182)1- if-tbcf. 

<20> Aj-^ ^gflo} DLL -g^o} ^-cf. 
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<y*>: 2003/5/15 



<2i> ^3^(110)^ £|^<M ItO^tt #^ €-^M (120)3. 

#^*>aL, Sr^M(120)*IM*r, <*|g n>cf tbSi^ ^lS(ref, 

Delay_in)«- ^ o] ^(ref)^ a^Rr 7]&o] Aji^ 5*<>1 

31, *W 4lJUdelay_in)^, ^31°! 5^^1(163), 2.^(170)* 41 

JU feedback) 7> ^t}. <>1^7fl 41 feedback)^ 7l§ol s)^ Aijr( re f)<3} 

^1^1^- wl517l(l30)^^i alm^^L, o}i- -§-is}a| a]hH 31*1^(150)-!- ^a]^ 
4. o]e} ai o.^. aV^-^^Ai 7l§ ^l^(ref)^ ^1^=1 41 3: ( feedback) 7> a^<5l 

^ Al7>^# SL#*H #°-5L*|, *fl^°lH -g-^Kr #^(rclk_dll, fclk_dll)^r 

<22> £ 2fe ^2fl^| DLL 5)S ifl<*fl #3 ^71(120)^ 7^2} Uj-E}-^ Bi- 

ol *J £3.^ , o]^] 4^ 

<23> ^71(120)^, vflJf #S)<^ Al7i^V# S.^>7l <^ # 

3jp}tf ^(ltck)i ^ 4l3l(delay_in) ^ 41 Jl(delay_in) 

4 ^^o] tiVcflo] 7 j- AjjrCref)-!: ^^^-rf. ^ S-Qtck)* £tt 41s 

(delay_in)£) °fl*HH ^(ltck) o)3f ^ o\)x}^ y}^ a] 

5:(ref)l- ^*Rr ?H4. °1 ofi, 4lJ:(delay_in)7}- 5^1(163) ^ S.^ 

^-(170)# ^g-^H -M^l 41 feedback)* -§Kltck) o)3f.d\) 

$-±= 7l§ ^lJi(ref)^- tils*}^ = A]jr ^R>^>1- tHM-7Ur 

48^€ ^lJl(delay_in)^ ^ ^HC 0 * 0.2ns)^ 

^eflojsl^ #^^^(feedback_dlyl). °1 ^1^^ 4^ 5>]«- #^3f ^ ^?>aK 

32-6 



1020020074229 #^ ^7}: 2003/5/15 

n 5ns)« ^eflol 2.^(170)1- ^^HMl °1* *]<3^ 

^1JL( feedback) 7> ^^€4. ^}iL(delay_in)^ ^ 0.2ns^| *l<£-8: #i=r ^ 

eflo]^ ^ 5ns^ *1<2^- ^ S-t^-S ^^j-JE. 7}^ ^lJl(ref)^ Al# 

4 *1<2€ ^13: (feedback)^ ^ *V 0 l(tD)fe 5.2ns7> ^cf. o^H, y^o] 

^IJUreOfe ^ls(delay_in)^^ ^#(ltck) °]^M1 -#^>tt >QJl°l2.S, 

7^B}-(tck>10ns)£) , ^eflol eKl(l63) ^ <|L3H 2.^(170)1- -f-4*M 
*1<3^ feedback)^ ^JUSl^r 7 )& a) Ji(ref ) iU} SM^l ^4. oje^ ^ofl, ^ 

# wlJE7l(130)^, ^ t# ^}<g^ a]Jl( feedback) # *1<£^ 

7]§ ^^(ref)^ ^*}- ^^l-ol ^t}. £ 30. ^sflo^ dll S]^ tflofl ^> 

sv^ ^7] (120)^1 Jl^Bj- ^-§- M-b)-^ eH^s.^.*), ^lsit!: i^^(tck<5ns) 

S\ ^^Ml^r, ^l^(delay_in)^ 0.2ns^1 *1<S# 3Hr ^ ^ 5ns^ 

*1<£# ^eflo] S-^tL^. s-4^}£LS., *1<£^1 ^lJl( feedback)^ 7]^ All 

(ref)J±t} 3<§H q^Tfl £4. ol^*V ^-fofl, 3# ^1^71 (130)^, ^-g-^ aIHB 
e||5S ^*3*}7fl sq^oH, ^efloi (i 6 i~i 6 3)^. jq^ofl ^^0.5. ^ & 

O.JEL3., ^ #^^r ^s}- ^ ^cf. oj *V o] -fr^ JL^S. 7} 7))^ 7}^ 
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1020020074229 #^ < U^\- 2003/5/15 

3 DLL 3^-<HHfe Wfe ^ #^^r ©1* «*>7l 

i^>7l ^*H, ^ tb^ ^ ^3 ^i^(2tck)* 5>fe ^IJKdelay.in) 

^ ol&ltb ^ls(delay_in)^ $^o} ti>cfl«y 7l$ ^lJ:(ref)» ^r. ^ 

i #(ltck)^g- ^l3L(delay_in)£l °fl*HH ^-(2tck) ^1# ©1^- 

A o v * #fe ^l^(ref)» ^*>fe °1 *H, ^4 ^*Ktck=5nsHl 

5a°i^^r, ^]J:(delay_in)fe 0.2ns^ *1<3^- 5ns^ *1 

£fe t£z)]o] a^tLs. -f- j^jh.^ , *1<£^J Aljr( feedback)^ *l:sislfe 7)^ ^]Jl 
(ref)(2>tCK=10ns)iL£]- °l*<*fl, ^ wl5L7l (130)fe, #3 ^ 

7>Al^ *1<£^ feedback)!- <£a1 ^ 0.3.*] , 7)^ Ai^(ref)^ ^^*V ^#°1 

<24> £ 5fe ^HflS] 1/8 #e} ^7l# i^EfMl 4^7fl^1 ^71(510, 520, 

530) ^ IEL5}-ol^(540)!- 5L^-tb^-. 

<25> £ 6^ #2flaj 1/8 #^ ^7)^ ^*}v§- l^B}^ E^-ol nl £S >J , o]* %^f>}<^ ^ 

42) 1/8 #^ ^7]^ ^*}^ 4^-4 QA. 

<26> ^7>i, ^1 ^^71(510)^ ^7l(tCK)# *!Jl(S1)» ^^©h 4l 

Jl(Sl)7> ^12 feel ^TflCHigh)^ nfl <H^Kg- wV^Ji, <9 3 ^1J1(S1)7> *1)1 feel #7fl 
(Low)^ nfl Hfl^m -B-^l^Vfe H o^^ 2>tCK ^7l# ^JL ^^>fe ^1^(A)# ^ 

*Vcf. ol^ofl, ^2 £-^M(520)fe, *fll -^M (510)7}- ^1JL(A)» ^t©} °d 3 

^1Jl(A)7> *fl2 feel ^l(High)^ nfl bH 1 ^, °J 
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1020020074229 #^ 2003/5/15 

n 4!JUA)7> 41 fe^ ^l(Low)^ n 42 fee} ^r^l(High)^ ^l^Rr 

^7l(tCK)# #3L, l/4-g-^€ ^J-(B)# ^-g^l, *fl3 -g-^7l(530)fe, 

42 (520)7} ^1J1(B)« °d^^> <33 ^1^(B)7> ^11 1 feel ^7^1 (Low)^ «fl 

^H 1 ^, ^131(B)71- *H2 fee] ^^l(High)^ nfl Xl2 fee] #7fl(High)2l 

-B-^l^>fe y o v ^^S ^7l(tCK)» ^H, 1/8^^ 4]Ji(S3)«- >S^tH}. S*V, = 

eH«K540)fe, 1/8^-^ <0JL(S3)» «g^ d > ^ €43b8: 41JL(S2) 

S^l ^. 1/8 #^ ^7lfe, tCKS) ^7)3- *l#*Hr 4lJl(Sl)« SJ^^V <^ 

@ tt^^! tCK2] ^ ^"fe 4^711^ *iJl(S2, S3)* ^^-fedl, 

<27> £ 7^ ^Hfl^ 2/8 ^7l# uj-Ef^ , ^7fl5] -g-^ 7 l(710, 720, 

730) ^ H.eH«K740)* S^-^cf. 

<28> 5. 8£r #Hfl^l 2/8 ^7]9\ uJ-E}-^ E^l n J , oj* #2:^-^ ^ 

^ 2/8 &^7}2\ 
<29> ^7^, ^1 «-^7l(710)fe ^7l(tCK)l- £fe *Ul(S1)« ^^^>, <3 3 41 

5l(S1)7> 42 feel ^ 31 (High) ^ nfl fltf-fr y^Ji, ^ 41Jl(S1)7> XI l feel ^741 
(Low)«a «fi efl^l^ -fr^fe 2>tCK ^7l* ^*}fe ^1Jl(A)# ^ 

*fl2 ^7l(720)fe, XI 1 ^7l(710)7> 4J-SUA)* <a^^> 

^ls(A)7> 42 fee) ^rXl(High)^ ^H 1 ^, ^1^(A)7> afll feel ^1 

(Low)^ nfl 2fl^l€ -fh*l*Rr «o v ^^ ^ 
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1020020074229 #3 °^\- 2003/5/15 

71(2*00* #3L, 2/4^€ *JJL(B)» ^ ^3 ^71(730)^, *j|2 £ 

^7l(720)7> #^tr 4lJUB)# ^^^> ^3 ^1X(B)7> *fll ^e] ^^(Low)^ «fl 
^ vWJL, ^l3l(B)7> *]2 ^ ^(High)^ *H *\]2 feBl ^T^KHigh)^ #* -B-^l 

s}^ w<H <LS. ^7l(2HCK)» g3L, 2/8-g-^ ^1S(S3)» 21th ^-£f 

01^(740)^, 2/8^& ^1J1(S3)1- °d ^ ^ } ^, 3. ^-W* til^i a]J:(S2)S. 

*1 l^tr^r. ^r, 2/8 -g^M^r, tM ^7lS. #^SRr ^ls(Sl)!- ^^^> 

W-tf *V«i^ 2>t<M 1^ £fe ^7fl^ ^1JL(S2, S3)# M*Hr*H, 

<so> zieiuf, #5fl^l DLL ^r^, 1/8 #^ ^Mt- ^-M^r -H 

^SHH A>-g-^ ^ $51, 2/8 ^7l# T^SHM A}^ nfl, 

2>t<M 7}x)E.g., *}Mf>}^ AiJUref)^ ^1^^ ^JJl( feedback)^ a] 

?ix>7> ^^lTfl SM, ul^^tHl r^iLS]^ -gr^ol 5^. SEth 2/8 

#^ ^711- ^-f^ll, ^4 ^*HH^ tCKl" ^*>7l ^*fl Ci ^ ^ 

<31> ^71 *ft%*}7] £ t^£r, JL^3HH A>-g-£l^ 

CASCColumn Address Strobe) (Latency) St^l 3^tr #3 W71* ^U}*r 
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1020020074229 QA- 2003/5/15 

s)±r #^ ^ Sii^r *1<2 -n^ H ^-*M o^cf. 

<32> Aj- 7 j -^J* ^ *l-7l $1*H t^^l *1<£ -H^ -^H. Sj^r, ^-^H #3 41 

«lsl; ^-71 #^ al^^El ^-7} ell^ a]s ^ ^ elllS 4ls* ^^JL, s>l^ 
°\}*\ CAS 41Jl» °J §1 «> o,^ ? #^p>c1- ^-71 CAS ^Jii 4€- ^ 

^ 415: ^ n. 7l§ Aisl- ^*Rr *?H^S £-^Kr 7>^ #§1 § 

^71; ^JE.^ ^ ^71 7>^ «-^7lS-^Ei ^-71 71$ 4l^# ^ ^ ^ , 4M 

7l§ 4lS^ ofl*] ^ ^-71 Al^o^ ^ ofl^^ ^^>7> 'Q'o) ^ nfl?}^ 

tiljn ^*bg- ^s^Kn, °}^r ^-s}^ aim ^^Kr y 1^7l; ^-71 3>£ wis 

7ls^-Bl ^-71 alia ^15:1- <g^>&°> ^ AlHH efl = B 4ls# ^ 

*>^r ^l^H ^lH7l; >^-7l AlHH ^1H71S.^-Ei #71 AlHS 41^1- ^^^^ 

ellxl^E-] a] J: 3*11- oI^aI^Iji, 4j-7l AlHH ellHH 4l^# 

elixir a]^ ^.g. ol-^Al 71^ AlHB ell^E-l; # 

°l7l 7H> ^eflol a]^V# o.^. ^ell°l-i:^ 5L^*>a! f 

^ 0 >7l HE efl^liE^ Aj-7] Al^E el-OlE A]^ ^ A| 31 J= eflSE a] jr-i- <y^wvo> # 
71 4^7B2l Bll^ ^ ^l^Al^ 4^71151 Xl^ #§i 41^1- # 

^ ^7HlAi Ai^ofl ^cwjj ^efloi Ajif 4^711^ ^eflol 

Ol; ^1^-oflA-l ^O]^ ^] ^0\]*] A>-g-£l^ #^^1 A1^>1- ^.Aj-^Ol ^-71 21 
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SI ^I'iHKr ^Hr7flS} DLL ^5l-o]tf|^ if-tlcf. 

<34> h 9^ ^ ^XHH ^1^ -¥-5. q-Ej-VB 1:^5.^ , °1 

el^ £• *1<3 -H^ ^f-H tW910), 7}£ ^^7] (920), ^> 

al 31171 (930), AjHH 71(940), aI^e 31*1^(950), ^7fl^ ^eflol B}ol(961, 
962, 963), ^5)H 5.<I^-(970) ^ 4^7fl^) DLL :EL£l-ol«K981, 982)# Sf-^. 

<35> ^ «W910)fe, sqjfofl^ #53 A]^(CLK) ^ #^ ^1S(CLK/)1- °g ^ "Ijl , 

°1* ^, vfl-^H A>-g-§>^ ^7fl<5] ^ls(Fall_clk ^ Rise_clk)5. 

<36> 5E^ ( 7 }i£ #^ ^71(920)^, ^"71 ^(910)5.-^ ^"7] I])*® AjJl ^ 

^ zlM ^lJl(Rise_clk)l- ^^JL, ^-^H CAS ^ls(CAS)* ^Ih^, <*l^ #3 
tV«i^ ^"71 CAS ^]Jl(CASHl €^ 4* ^1JL(S2) ^ H 7l§ 

^1J1(S3)# ^*Hf- £-^Rr tb^f. 

<37> t!:^, ^ tilJH7l(930)^, srjH.^ ^]jL(feed back) ^ #7l 7>^ #^ £-^7l 

(920)5.-^ <#7) 7l§ ^1J1(S3)# °d ^ ^JL , ^71 7l§ 41JL(S3)^ ^1^1 (rising 

edge) ^ ^7l i) = tifl A]s(feed back)^ ^ ^1^1^ $\^*}7} 'O'^l * ^57 
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^^-i: ^}o^ vi\SL a]s(Pc<0:3>)1- <«<S*H ^^Rr *1BH *1H 7 1 

(940)5. °4^°r 
<38> at!-, *f| ^71(940)^, ^71 «1 (930)3.-?- ^ #7l jn. ^l^(Pc<0:3 

>)» °J 3 *1 5B ^ls(SR) 9? e]|5B ^ls(SL)# ^^*>JL, ^7) *1 

SB 2HH 413KSR) ^ ^]£B sllBB -tiJLCSU* 31*1^(950)3. 

<39> A lBH 31*1^(950)^, #7l AlHB 7l (940)3.^ #7l AlHB eM 

H 4J3l(SR)« 0 J^t^ efl^l^B^ a]s %^s\- i^^AS ol^A] 71 ji, ^7l 

^, ^-71 ell^^Ei AiJll- -f#*Rf 4^711^ ^eflo] e^-o] (961-963)^.5. #^*Kr ^ 
<40> HL^h 4^711^ ^eflo] £1-01(961-963)^, ^BKjitter)# #°l7l 7>^- ^ 

(950)^1 ^"71 a|se ^.o]H ^l^l(SR) ^ a]se e||he a]^(SL)« °j^^> ^"71 4^ 
7fl^ efl^t ^ls:(Fall_clk ^ Rise_clk)l- ^4 ^I^aI^ ^7fl^ a] ^ 

(ifclk, irclk)« ^*>^, 7>^ #^ ^r7l(920HH ^1^(82)^) 2]*fl 5q = «J« 

^eflo] ^15l(Feedback_dlyl)l- -M^Hb ^thi- tb4. 
<4i> tl:^, -£^(970)^, l-<H£r ^} ^|-§-S]^ # 

a] B^f^ ^-7] 2)^.^ Ai^( feed back)* ctf^g. . 
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<42> jE^V, ^7fl^ DLL =e]-oltf|(981, 982)^, ^Hr^ #^ ^lJL(ifclk, 

irclk)» ^^o} ^ ^iHHr mtk-& W. 



<43> £ 10£r -g- ^ -^^1 c^ofl o]^- =H 5|S ifl<*|| 7>^ #^ 

^7l(920)» M-^-VB S)S513>|, o]d\] ^^focj ^^§>^ cf-g-s)- £t}. 
< 44 > ^-^71(1010)^, #7l tRs] (910)5.^ ^-71 efl^ ^Jl ^ ^ efl^t ^1 

jL(Rise_clk)l- #7} ^ ^l^(Rise_clk)7> *fl2 feel ^(High)^ *fl 

cq^Kg- ^e) #31 (Low) ^ tffl efl*m -fr*l*Ur ^-^S *)U «^ ^IJ: 

(A)« ^#*Rr 7fl2 ^71(1020)5. #^Rr ^-7] *fll 

<45> ^-71 ^l -g-^MUOlO) v|H ^>4^ *lll NAND TlHHUOlDfe, ^"71 efli£ ^1 

^(Rise_clk)# NAND <3^# ^« ^F, ^ ^43Mr #^}tt ^H:* tb4. 

< 46 > 5E*h #7] ^1 ^M(1010) ^1H 7112 NAND TiMH (1012)fe, #7l ^ efl 

t ^iJl(Rise_clk)l- NAND <&*}^ ^, ZL ^&^r l^Vfe tb 

4. 

<47> a o > 7 i «-^7](1010) iJH ^ll ^^(1013)^, #7] ^1 

JURise.clk)* ^, zl ^43M: #^*Kr ^tHr tt4. 

<48> g^ f ^-71 *lll ^M(1010) ilH >ll3 NAND TflolBdOW)^, #7l *fl2 

NAND 7ll°lB(1012)4 ^]^# ^^^V NAND <3#* ^« ^, ^- ^SM: #3*> 

fe «:4. 
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<49> ^g, #7} ^1 ^71(1010) A± NAND 7flolH(1015)^, <$7] z\}3 

NAND 7lHH(1014)<Hl 3Si -7l^^S]ji, #7} 7fll NAND TlMB(lOll)^ #3 ^ 
^«>o> NAND ^, ZL ^-43M: ^71 *fll ^ ^l^(A)5.^i #^*Rr ^ 

<50> a*}-, ^-71 afll ^71(1010) A<*\] ^5 NAND 7)}o) je (1016)^, ^"7] *fl3 

NAND 7flolH(1014)^ #^ a]Jl ^ ^-71 >fll (1013)21 #^ ^IJlI- °g^^> NAND 

^, ^ #^l*Rr <3M: 

<5i> $og, ^7l ^11 ^71(1010) v)H *ll6 NAND 7fl°l e (1017)^, *1l4 

NAND 711 1015)^1 #^ ^JL ^ #7] ^1 (1013)2} #^ -tlJ:* <SJ s^o> NAND 

<52> SL*V, ^-71 ^11 ^71(1010) vflofl ^17 NAND 7))°] S (1018)tt , <$7] *\}6 

NAND 7l]^H(1017)^ #^ a] 3:1- °d ^ NAND 4^3!: ^, ^ ^^M- A o v 7l 

^2 NAND 7llolE(1012)S #^*Rr tH=K 

<53> t!:^, ^"71 *lll ^71(1010) tfl^l ^18 NAND ?lHB(1019)Tf , -#7) W 

NAND 7ll°lB(1018Hl 3£i Tl^^SlJL, #7l *fl5 NAND 7flolB(1016)^ #3 ^ 
^ NAND <2^Jr* ^*3tb ^ , ^Shfi- ^7] NAND 7)1^1^(1011)3. #^*Rr ^ 

<54> 3L*V, ^12 ^-^71(1020)^, ^-71 *fll ^71(1010)5.^-^1 ^>7l afll ^ ^}JL(A)1- 

°J "IJI , ^-71 *lll ^ ^1S(A)7> ^2 fe&l ^711 (High) ^ «fl ^tf-g- *1U fe£l 

^74l(Low)<a "fl *fl2 fee] ^Tll(High)^ -ft*l*Kr «o v ^^-S. A]2 ^ ^3(B-1)» 
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*3#*H, #71 *U W ^1^(A)7> ^2 feB] ^^l(High)^ ^#-8: *)U ^ 

^Tfl (Low) ^ ^ sfl^l^ -fM*Rr ^-1^ *fl3 ^ -il5l(B-2)» #7l 

^2 ^ ^IJL(B-I) ^ #7l ^3 ^ ^3L(B-2)« ^*Rr CAS tIH^C 1030)5. #3*} 
tt ^th§: <^7H, #71 7^12 ^71(1020)<H1 #^1*1 ii^}^ 4^ 

<55> #7l 42 ^71(1020) iJH #5)-€ >H9 NAND Tflo] e (1021)^-, #7l *Hl -g-^ #Jl 

(A)» ^^^> NAND ^«8tb , ^ #^*Kr 

<56> ££*V, #7l *ll2 ^M(1020) ifl<*l| #2}-^ *l|10 NAND A) olB(1022)^, #7l Afll § 

^ #Jl(A)» °d ^ y>o> N AND <3## ^r*S^: ^, zi ^SM: #3*Rr 
<57> *b^, #71 ^12 ^71(1020) vfl«fl #^"€ *fl2 "?l*H^(l023)fe, #71 afll ^ ^1 

<58> aE^b, #7l *H2 ^71(1020) vflofl #2)-^ NAND 7lMH(1024)^r , #7l ^10 

NAND 7)1 o]H( 1022)^1 <y ^ «>o> NAND <£#-g- ^r*8*b ^ , ^ ;£43M: #3*> 

<59> tb^, #7l 7)12 ^71(1020) ifl«fl 71112 NAND Til o]e( 1025)fe, #7l aflll 

NAND Til olH( 1024) ofl 3Si 7l#^£lJl, #7l *fl9 NAND TlHH (1021)5} #^ #Jl* ^ 
NAND ^*ltb 3s n ^SM- #71 7112 ^l^(B-l)^i #^*Kr ^ 
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<eo> E£th #7l ^2 ^^71(1020) vflofl ^13 NAND 7flolB(1026)^, #7] *Ull 

NAND 7flo]B(1024)^ #3 ^ #7l ^2 ^1^^(1023)5] ^^^> NAND 

<6i> #7l *1l2 ^71(1020) v)H *1]14 NAND 7^1^(1027)^, #7l ^12 

NAND 7flo]H(1025)^ #3 t±3L ^ #7l ^2 (1023)^] #^ -ilJLl- ^^^V NAND 

<£#^- ^1L> II ^4SM" #3*Hr 

<62> 2£tb, #71 ^2 ^-^71(1020) *Hl5 NAND Til c>lH(1028)^, #7l *fll4 

NAND 7flolB(1027)^ *[3L% S3 NAND <£#^§: ^3)^; ^, =L ^43b8: 

^110 NAND A 1022)5. <3tK§: 

<63> *V3g > ^71(1020) iflofl *fll6 NAND 7lHH(1029)^, <#7) *Hl5 

NAND 7flolH( 1028)<^1 31i tH^^JI, #7l ^13 NAND 7fl°lH(1026)^l #^ 
^^o} NAND <3#-^ ^ , ^ ^4^* ^9 NAND 7fl olB(1021)5. #^Kr 

<64> CAS ^0^(1030)^7, £)-¥-<HH #7l CAS ^1^(CAS)# SJ^f^, #7l CAS ^1 

JL(CAS)7}- ^el ^7jl(Low)°l ^-f^Hxr #7l *H2 ^ #Jl(B-1)» ^^Hr *)13 £ 
^71(1040)5 £#a]71^ ( #7l CAS 41JL(CAS)7} ^2 fee) #7H(High)°l ^-f 6 ^ #7l 
A3 #JL(B-2)« ^*H=r ^13 ^7)(1040)S -E-f-^1 71^- ^-g: ^71^^ , - 

#71 CAS *lH-!f(l030Hl #*fl*l -i^*}^ ^4 ^^l-. 

<65> #71 CAS ^1^-^(1030) ifl<H| 7flolH-f-(1031)^, #71 CAS ^IJ: 

(CAS) 7}- *lll fes] ^7^1 (Low) °1 #7] *112 ^ #^(B-1)# ^113 -g-^ 
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71(1040)3. #7} CAS *JJl(CAS)7> A]2 fee} #31 (High)<>i 7§o.6\]^ #7} 

2 -g-^ 4JJUB-1)* *V#*}fe 

<66> s&th #7l CAS ^l<H-¥-(1030) *fl2 sfli 7flolB^-(1032)^r , #7l CAS 

^ls(CAS)7V afll feel #7fl(Low)<?l 3-f°11fe A o v 7l *fl3 ^ *13l(B-2)# ^#*>fe ^3 
-g-^7l (1040)3. H*a171j1, ^"71 CAS -tlJL(CAS)7> ^2 feel #3l(High)£l ^-f^lfe # 
7} m ^ ^ls(B-2)l- *>#*l-fe 

<67> iEth *fl3 £-^7l(1040)fe, ^71 CAS ^H^-(1030)3.^-Ei ^- 7 ) *fl 2 ^ ^IJL(B-I) 

Sfe ^71 ^13 ^ ^I^(B-2)# ^ ^ , ^71 *fl2 ^ ^IJl(B-I) JEfe ^-71 ^13 
^ Aj^(B-2)7> ^2 fee] #31 (High) "il nfl y>^^ *fll fee| #7ll(Low)^ °fl ^12 

fe^ #3l(High)^ -fr^fe «o v ^^-5. ^-71 7}^ *JJl(S3)«- ^*>al, ^71 71^ 

AJ^(S3)# ^-71 tij JIL71 (930)5. #^*}fe ^71^, ^1-71 *fl3 ^71 

(1040 HI ^}<*1 ^Ml^l ^^-# 4^-^ ^-4. 

<68> # 7 ] *fl3 £-^71(1040) ifl^l ^€ ^117 NAND 7H°lB(1041)fe, <#7] CAS 

(1030)^1 ^ls(B)* °J ^ ^} NAND ^r*3tb ^ ^^bS: #^*Rr ^^t 

<69> a*}-, ^-71 ^13 ^-^71(1040) i-Hl ^€ ^U8 NAND 7lMB(1042)fe ( <#7] CAS *ll 

ol^-(1030)^l #3 ^JL(B)«- NAND <£^V* 3s #^Rr 

<70> tb#, ^"71 *)13 ^71(1040) ^ *fl3 ^£1(1043^, #7l CAS *)H^- 

(1030)^1 #^ AJ^( B )# °J ^ «>o> ti}^*}- :f , zl ^4^* #^^>fe tb^f. 
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<7i> <$7) m (1040) iJH *fll9 NAND 7fl°lB(1044)^, *fll8 

NAND 711 1042)^ #^ °J^^^> NAND <3^-i: ^r^t!" ^, ^ #^*> 

<72> ^7} ^71(1040) tJH *!120 NAND 711^^(1045)^, #7l ^19 

NAND TllolH (1044)^11 3.S.^ 7\^S\JL, ^7} ^17 NAND 7llolB( 1041)^1 #^ ^!Jl» 
<y^^> NAND <a^r# ^ , ^SM- #^*Rr <3«"8- 

<73> nth ^"71 *fl3 ^-^71(1040) ^€ ^21 NAND Til o1H(1046)tt, %7\ ^1 19 

NAND Til olB( 1044)^1 #^ aIJl ^ #7l *fl3 (1043)^1 #^ ^^^^V NAND 

<74> ^og, ^1-71 ^13 ^71(1040) vfloll ^Vai-£ ^]22 NAND 7lHH(1047)^, #7l *fl20 

NAND 7lMB(1045)^ #^ a]s ^ #7l *fl3 ^^(1043)51 #^ <9 NAND 

<3-tM- ^<83; ^, ^ ^4iM: ^"71 71^ ai^(S3)s^ #3*Kr W. 

<75> S*V, ^-71 ;*fl3 ^71(1040) ifl^l ^123 NAND Til °]^( 1048)^, #7] A}22 

NAND TlHH (1047)o) ^ <g ^ w>oj- N AND ^*3th ^, H TJ^f^^- -#7l 

*1U8 NAND TIME (1042)^ #^€r>^- tJ-cf. 

<76> 4>7l ^3 ^-^71(1040) x-IH ^24 NAND 7lMH(1049)^, #7] A]23 

NAND Til ol^( 1048 Hi HSi 7i#^sl Jl, #7l *fl21 NAND 7flolB( 1046)^1 
o^wto} NAND <?^-fr ^^tl: ^, =L ^&^r ^-7] *\}17 NAND 7lHH( 1041)5. #^}^ 
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<77> 3-53, cej-ol^(1050)^ ( #7] X|3 ^71(1040)5.^- El <#7] 7]§ ^1Jl(S3)-I- <93 

w>o> «V^itt ^, ^ ^SKS2)* >«-7l 4^7fl^ ^^(961-963)^5. #3*>fe ^ 



<78> £ ll^r £ al^l -T-H. 5)3.^ -§-^-8: M-Bf^H Bj-Olnj^^, o]^- %^ 

*H JL^ **J-fr -a^*>^ 4^ 

<79> ^ p «^ 7 i(ioio)^, #^ tH 3} (9io)S-?-E| eflig aji ^ ^ eflt 

(Rise_clk)» •a^^Ji, 3lt ^l^(Rise_clk)7> XI 2 feel ^X] (High) 11 nfl 41#-§- 

XI 1 feel ^-711 (Low) ^ *fl Sfl^m ^ -fr*l*>fe XU ^ 41Jl(A)» ^ 

^*}-7fl olJfofl, X)2 ^7](1020)fe, XU £-^M (1010)5.-^ X]l ^ <ti3L(A)* 

S3 ^^31, XU ^ ^1^(A)7> X|2 feel #7}l(High)<a nfl <fl#.g. w>^^ ^ cj^l 
(Low)<a °fl X|2 fesl #Xl(High)2l -R-*l S>fe U-^^-S. XI 2 ^ 41Ji(B-l)« ^ 

*}<X, XII ^ ^1JL(A)7> XI 2 feel #Xl(High)<H nfl <^V-g- w>^^ afli fee) #7j|(Low) 
^ °fl efl^m #-§- -fr*l*Kr XI 3 ^ 4Ul(B-2)# >M*>X1 ^4. cJ-M, 

CAS XH^(1030)fe, *W<*IM CAS ^1JL(CAS)«- SJ 3 JL , CAS ^1^(CAS)7> XU 

feel #Xl(Low)<y 3-f<*)lfe XI 2 ^ ^ls(B-l)* XI 3 £-^71(1040)5. 51^1 71^, CAS 
^1J:(CAS)7}- XI 2 feel ^:7fl (High) <y ^-foflfe X]3 «^ *lJl(B-2)» Xl3 £^71(1040)3. 
S-^l 71 XI s\JL, o]Jfo\) t *\)3 ^^7l(1040)fe, CAS XH^-( 1030)5. ^-E] X12 ^ 
(B-l) Sfe XI 3 ^l^(B-2)» ^^«>Jl, XI 2 ^ ^IJL(B-I) SEfe Xl3 ^ +±3L 
(B-2)7> X12 feel ^-XKHigh)^ nfl XU feel ^Xl(Low)^ «fl XI 2 fee) 
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jL(S3)xr n ^>€^(S2)3f ^1 ^ wliH7| (930)5. 



<8i> ^ ^-^^r JL^4°lH A l~§-£)Tr CAS(Column Address Strobe) Q*) (Latency) 

oil 4ef ^^-tr £-^M# A^Rr ^1^711- ^ s. 
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[3t^ 11 

M £ #3 °J^^> ifl^MH A>-g-s>^ 4^7fl^ El] 

CAS 41JL-I- °d ^ , m^v\t\- tt^*! CAS ^1^1 €^ ^ 

^JE.^ ^ #7} #^ «-^ 7 l S «.^ #7l 7l§ ^1JL«- <^«>51, ^71 7l 

^7l ^ tiHil7lS.^-Ei ^-71 «1 JH Al^l- 5^°1H ^ 

H ell ^1HH ^H7l ; 

^7l A| he ^H7lS^-E^ #7] Al^E el-olH Al^§ <g ^ y> O.Tg efl*l^E| >^|Jr 

*^S|- 3*11- i-E-^A^ ol^-Al 71J1, ^-71 AlHH 31 HH. ^1^1- °d ^ ell^l^E-1 
^11 3*1-1- °l^l7l^r A 1HH efl^l^E|; 

#°1 71 7R> #"^r ^R># *b #3 ^efl 

£.Qf>\jL, ^7] AlHH ell^l^iE^ ^7] Al£E Ej-olE A}Jr ^ AjSE e|2E 
^Jl* °J ^ ^7) ^7fl2l efl^ ZfZj- *}<£X\^ ^7H2l *1<£ ^!3L«- 

4Md*M, 71-^ ^7HlA-l ^Jrofl Sl = «« ^Eflol A1JL1- ^*Hr 4 

^7fl2l 'geflol ej-ol; 
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5q«.ofl^ %d\^. *B-3fe #^ J±#-*H 

Ajjr-i. ^*Vfe Tg^jol ; 

^7^9] #^ AlJil- ^ 3^3. Jg^SHr ^Hr?ti^ DLL 

♦ 3L^}fe *>fe *1<£ ol^ ^-H 

2] 

^1-%H1 5^1, #71 7>«i ^71^, 

#7l ^^i, #7l ^ efl^g US.?} A)2 feel 

^Isl- ^^sj-b *fll ^7l; 

^71 afll ^ 41JL# ^"71 »U ^ ^1J17> *fl2 fee) #741 (High) <H 

$1#* ti>^ ^1 fee} #7}^ nfl *j|2 fee| #741^ -e-*l*Kr «<H^S ^12 ^ 

-S-71 *)U ^ ^1^7> A2 feel #741^ nfl ^1 feEl # 

74]^ Hfl^l€ -fM^Rr *fl3 ^ #Ji# ^«}fe ^12 £^7l; 

^l^H ^-71 CAS °J ^ Jl , #7l CAS 41Jl7} afli fee] ^741^1 ^oflfe 

^7l A]2 ^ ^Jl* JE-i-A^M, #7l CAS 41JL7} *fl2 fee] #741 # ^-r-°flfe ^"71 *ll3 
-Sr^r 41 3:* s^l^lfe CAS ^H-¥-; 

#7l *fl2 ^ 413- 5Efe #7l 7^13 ^ 4131-1- °J^JL, #71 A\2 ^ 413. 5£ 
fe #71 ^13 ^ 41 3L7> A\2 feel #741 <H nfl <^Kg- wpful ^el #741<H nfl ^12 fe 
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tilS7lS. #^*Rr *113 -g-^71; ^ 

^71 71$ -tlsl- °g^^> «l^tl: n ^4$:* e}olo 

1- Sf-*Kr 3* ^8-2-3. ^ *1<£ SIS. 

I^^J- 3] 

*H2%H1 91°1*\, ^"71 *fll ^7^, 

^•71 ^ efl^i ^llf og ^ y>o> HAND ^«g^Kr *fll NAND TlHB; 

^"71 ^ efl^t aIJl-I- ^^^> NAND ^*3*Kr *fl2 NAND 7lHH; 

#7] ^ ell^i ^IJl-fr ^^«J-o> aV^Rr oltHEi; 

4>7l ^12 NAND 7flolMSl #^ oi ^ y> 0 > NAND ^r*S^>fe *)13 NAND Til 

°1B; 

^-71 ^3 NAND Tfloleofl a.^^ 7l#^£U, ^"71 ^ 1 NAND T^lB^l #^ ^Jr* 
<g n NAND "g^:* ^, zl ^^^-i- ^-71 afli ^ ^ISS.^ #^*Rr ^14 

NAND TlH e ; 

^■71 ^3 NAND TflolBSl #^ ^ ^-71 *fll <?1«1E1S1 #3 ^]Jl«- ^^^> 

NAND <d<M- ^r^Rr ^5 NAND 7lHB; 

#7) ^4 NAND TflolB^l #^ ^JL ^ ^-71 *fll <?]BlE-lSl #1=) <a^^> 
NAND ^r^}^ ^16 NAND 7ll °1 B ; 
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#7] m NAND 7flo]Eo) ^ x\^m. o^nvo} NAND ^*3*V ^, ZL 

-g; ^-71 ^2 NAND 711 #^*Rr ^7 NAND TlHH; ~ 

^"71 *fl7 NAND TflojEofl ^#^£)ZL, ^-71 *)15 NAND TlMBSl #^ ^1x1- 

<^«>o} NAND ^^>-a- ^^*V ^, zl ^ShS- #7] *)U NAND TlHBS. #^}-cr ^8 
NAND 711 °1B 

1- S^SRr ^ ^H)iL5L *Kr *1<£ JI^ slS. 
4] 

^12*^1 5^*1, ^71 *fl2 ^71^, 

^1 ^ ^iLl- <a=^<>> NAND <£^}-8: 4^*Rr *I19 NAND TlHH; 
^"71 *fll ^ >0sl- NAND ^r^Kr *U0 NAND TflojH; 

^-71 afll ^ ^1^1- ^ ^o} vYTjis}^ x\}2 9l*]tf; 

■#7} *fll0 NAND 711 o] eo) #^ ^^^ Vo > NAND ^*3^& *Ul NAND 

TlMH; 

^"71 afln NAND TflolH^l 3Si 7l#^5lJl, ^-71 ^9 NAND TlHB^ #^ ^IJl 
# °J^^> NAND <£^>-g: ^, =L ^iM- ^7] A]2 ^ t±3L3.*\ *ll 

12 NAND 711 °1H; 

^-71 ^llll NAND TflolH^l #3 -tlS ^ ^"71 *)12 £1^21 ^* < y^^ 0 > 

NAND <?i^* ^ s 3*Rr ^1 13 NAND TlMS. ; 
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^"71 all 12 NAND TflolB^I #3 {!Jl ^ <#7] *\}2 #3 413:* SJ^^V 

NAND <34V* ^*S*Rr *fll4 NAND TlHH; 

^•71 aflu NAND TllolH^ ^ {lit °g ^ «>o> NAND <£4b8: t^^t 3s 3. 
# ^-71 all 10 NAND TlMHS. #^*Rr ^1 15 NAND TlHH; ^ 

all 15 NAND Tfloieofl 3S a #71 all 13 NAND TiMH^ #^ ^liL 

1- °J ^ «>o> N AND <34hg- ^«8^r ^, ZL ^Shi- 4M afl9 NAND TlHHS. #^*Kr all 
16 NAND 7fl°lH 

» S^Kr ^8-2-3. s}^ *1<3 -H^ -¥-5. S)S. 

5] 

*H2*8-*H 5A°H, ^7) CAS ^H^, 

^7) CAS {]S7> afll #7fl<?} ^-f^l^r ^71 afl2 ^ 4lS« afl3 ^ 

7lS H^a^Iji, ^-71 CAS 415:7} all 2 fc3 ^31^ ^-f°11^ ^"71 afl 2 ^ 415:* *} 
#*Hr *lll ^ TflolB^-; ^ 

^-71 CAS 413:7} alU fee) ^^1<?] 3-f<Hl*r *)13 Alif ^"71 all3 &^7] 

S. 5.%-*] 7lJl, #71 CAS 41 -£7} all 2 feS] ^711^1 ^-foim ^"71 all 3 W 41 J** 

^12 2tf^ TflolH^- 

♦ if-^ f^AS fiHr *1<£ ZL^ ^-S. sis. 
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[3^8- 6] 

#7l CAS #^ ^l3L« «a^^> NAND n^^Kr *fll7 NAND 

^-7] CAS alW^M ^Sl(B)lr «a^^> NAND *fll8 NAND 

^■71 CAS *H->M] #^ S3^^°> ^#*Rr ^3 

^7} *fll8 NAND 7flo]H^ #^ NAND <£^-8: ^r^Rr *fll9 NAND 

7fl°lB; 

^•71 *fll9 NAND TflolEofl 3Si Tll-^^ZL, #7l ^17 NAND XMBSj ^S. 
1- °J ^ NAND <3-tM: ^sHr *fl20 NAND 

^-71 ^119 NAND TiHH^ *3 ^ ^7l *fl3 #^ 

NAND <3-*M: ^*3^Kr ^121 NAND 7flo]3; 

#7l ^120 NAND TflojH^ ^ #7l *fl3 #^ ^^^r°> 

NAND <g^-a- ^, ^ ^43M: #71 7l§ #^*Rr *fi22 NAND 7lH H ; 

^-71 *fl22 NAND TiHH^] #3 °J ^ NAND ^r«8^r ^, ^ 

-8: ^"71 *fll8 NAND ^123 NAND 7flc>lB; ^ 

^-71 *fl23 NAND TlHBofl 3Si Tll-^slJl, ^-7] *fl21 NAND tIHeo} ^ 
% og^y>o> NAND ^^-i: ^, ^ ^iM: #7l ^17 NAND 7fl°lB3. 

*fl24 NAND 7\\o]3. 
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1- 3L#*Hr 3* ^SLS. *}±r JL$ 3*3..' 
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